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PWC  SAN  DIEGO  FLEET  MOORING 
UNDERWATER  INSPECTION  REPORT 


1.0  INTRODUCTION 

1.1  Backflround.  Under  the  COMNAVFACENGCOM  Fleet  Mooring  Maintenance  (FMM)  Program, 
CHESNAVFACENGCOM  has  been  assigned  the  responsibility  to  plan  and  conduct  periodic  diver  inspec¬ 
tions  of  all  fleet  moorings  worldwide.  In  carrying  out  this  responsibility  CHESNAVFACENGCOM  desig¬ 
nated  an  Engineer-In-Charge  (EIC)  to  provide  inspection  planning  and  onsite  technical  direction  for  the 
underwater  inspection  of  fleet  moorings  at  PWC  San  Diego.  The  actual  underwater  portion  of  the  inspec¬ 
tion  was  performed  by  divers  of  Underwater  Construction  Team  Two  (UCT-2)  which  was  requested  to  sup¬ 
port  CHESNAVFACENGCOM.  The  positions  of  the  23  fleet  moorings  inspected  at  PWC  San  Diego  are 
shown  in  Figures  1  and  2. 

1.2  General  Description  of  Moorings.  The  following  classes  of  fleet  moorings  are  still  reported  to  be 
operational  and  were  inspected  at  PWC  San  Diego: 

Class  Number 


Mediterranean 
Not  Reported 


Nine  of  the  above  moorings,  located  in  relatively  shallow  water  near  the  deperming  pier,  are  seldom  used 
and  consist  of  one  to  three  legs  attached  to  stake  piles  and/or  stockless  anchors.  The  remaining  moorings 
are  located  near  the  Naval  Station,  NAS  North  Island,  and  near  Harbor  Island.  All  of  the  moorings  are 
either  riser-  or  telephone-type  moorings  except  for  three  Mediterranean  moorings.  Figures  3  and  4  depict 
typical  riser-  and  telephone-type  moorings  respectively.  Figure  5  depicts  a  typical  Mediterranean-type 


mooring. 
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FIGURE  5.  TYPICAL  MEDITERRANEAN  MOORING 


2.0  INSPECTION  PROCEDURES 


2.1  Inspection  Objectives.  The  purpose  of  the  mooring  inspections  is  to  determine  the  general  physical 
condition  of  the  buoys  and  chain  assemblies  and,  when  possible,  to  verify  or  update  existing  as-built  and 
maintenance  records.  Underwater  inspections  performed  by  divers  sample  only  a  portion  of  the  submerged 
buoy  hull  and  chain  assemblies  in  order  to  compile  a  general  description  of  the  mooring's  condition.  The 
existence  of  fairly  consistent  measurements  during  this  "selective  sampling"  inspection  provides  a  good 
indication  of  the  installation's  overall  condition.  It  should  be  kept  in  mind  that  periodic  underwater  inspec¬ 
tions  are  intended  as  an  expedient  and  relatively  inexpensive  supplement  to  accurate  maintenance  records. 
As  such,  they  cannot  fully  substitute  for  a  complete  inspection  involving  recovery  of  the  mooring  and  the 
measurement  and  evaluation  of  each  component. 

One  of  the  more  important  parameters  used  to  evaluate  the  condition  of  a  mooring  is  chain  wire 
diameter.  After  cleaning  to  bare  metal,  a  selective  sampling  of  the  wire  diameter  of  chain  links  and  con¬ 
necting  hardware  is  taken  in  order  to  determine  the  amount  of  deterioration  due  to  corrosion  and  wear. 
"Single  Link"  measurements  are  taken  where  chain  is  slack,  and  detect  only  corrosion  loss.  "Double  Link" 
measurements,  taken  where  two  links  connect  under  tension,  detect  the  combined  effects  of  corrosion  and 
wear.  Chain  links  and  other  components  which  measure  greater  than  90%  of  original  wire  diameter  are 
considered  "good"  condition;  measurement  between  80%  and  90%  of  original  diameter  is  considered  "fair" 
condition  and  is  cause  for  the  mooring  to  be  downgraded  in  classification;  any  measurement  less  than  80% 
is  considered  "poor"  and  is  cause  for  the  mooring  to  be  declared  unsatisfactory  for  fleet  use. 

Standard  underwater  inspection  procedures  do  not  call  for  the  inspection  of  any  part  of  the  mooring 
which  has  been  buried.  Ground  legs  and  risers  are  observed  only  to  the  point  at  which  they  become  buried; 
no  attempt  is  made  to  locate  and  inspect  anchors  or  other  mooring  materials  which  are  not  readily  visible. 

2.2  Buoy.  The  buoy  was  inspected  and  its  general  condition  determined.  The  buoy  markings  were  noted 
and  checked  for  conformance  with  those  noted  in  applicable  charts.  The  buoy  diameter  was  measured  and 
recorded  along  with  the  freeboard  dimensions.  Physical  damage,  such  as  holes,  dents,  or  listing,  was 
reported.  If  the  buoy  was  fiberglass  coated,  then  the  fiberglass  was  inspected  for  cracks,  wear,  peeling,  and 
rust-bleeding.  A  check  was  also  made  to  see  if  the  hatches  had  been  fiberglassed  over.  If  the  buoy  had  not 
been  fiberglassed,  the  paint  was  checked  for  cracking,  chipping,  and  peeling.  Hatches,  openings,  and  pene¬ 
trations  were  examined  and  broken  parts  and  rust  were  reported. 


The  buoy  fenders  and  chafing  rails  were  checked  for  integrity  and  secure  connection  to  the  buoy. 


The  buoy  top  chain  jewelry  was  described  and  measured  with  calipers  if  their  condition  indicated 
significant  wear. 

Divers  inspected  the  buoy  below  the  waterline.  The  thickness  of  marine  growth  was  recorded,  three 
one-foot-square  areas  were  selected  and  cleared  of  growth,  and  the  condition  of  the  paint  or  fiberglass  was 
noted.  If  the  buoy  was  cathodically  protected,  the  condition,  dimensions,  and  connection  of  the  anodes 
were  noted.  Then,  electrical  potential  readings  were  taken  with  an  underwater  voltmeter  at  three  locations 
on  the  buoy  bottom. 

On  all  moorings,  the  bottom  chain  jewelry  connecting  the  buoy  to  the  riser  (or  to  the  ground  legs  in  a 
telephone-type  mooring)  was  identified  and  measured  with  calipers  if  their  condition  indicated  significant 
wear. 

2.3  Riser.  To  determine  chain  wear,  each  riser  chain  was  inspected  by  taking  three  (3)  consecutive  double¬ 
link  measurements,  using  precut  gauges  and/or  calipers,  at  both  ends  and  at  the  center  of  the  riser.  To 
determine  original  chain  size,  divers  measured  the  length  of  a  chain  link  and  took  single  link  caliper  mea¬ 
surements  of  its  wire  diameter.  Divers  also  documented  the  type  of  hardware  connecting  the  riser  chain  to 
the  ground  ring. 

2.4  Ground  Legs.  To  determine  chain  wear,  three  (3)  consecutive  double  link  measurements  were  made  at 
both  ends  and  at  the  center  of  each  leg  until  the  anchor  was  reached  or  until  the  chain  was  buried  in  the 
seafloor.  Where  a  segment  of  chain  was  resting  on  the  bottom  and  was  not  in  tension,  single  link  measure¬ 
ments  were  taken  instead  of  double  link  measurements.  To  determine  original  chain  size,  divers  measured 
the  length  of  a  chain  link  and  took  single  link  caliper  measurements  of  its  wire  diameter.  The  hardware  con¬ 
necting  the  ground  legs  to  the  ground  ring  was  documented.  The  length  of  chain  from  the  ground  ring 
to  the  anchor  (or  to  the  point  where  the  chain  was  buried  in  the  mud)  was  recorded. 

2.5  Ground  Ring  (Riser-Type  Mooring).  The  ground  ring  was  examined  for  general  and  localized  wear. 
Caliper  measurements  were  made  of  the  wire  size  in  the  region  of  suspected  wear.  The  depth  of  water  at 
the  ground  ring  was  recorded  by  the  divers. 

2.6  Anchors.  When  located,  the  hardware  connecting  the  anchors  to  the  ground  legs  was  measured  by 
calipers  in  the  same  manner  as  the  bottom  chain  jewelry.  The  condition,  orientation,  and  type  of  each 
anchor  found  was  recorded.  A  descriptior  of  the  bottom  type  was  made  at  each  anchor  location. 
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2.7  Cathodic  Protection  System.  Cathodic  protection  was  found  on  only  five  (5)  of  the  moorings 
inspected;  these  were:  FM-19,  FM-48,  FIVI-49,  FM-50,  and  FM-51.  Underwater  voltmeters  were  used  to 
probe  the  chain  every  45  feet  commencing  at  the  bottom  chain  jewelry  and  continuing  until  the  anchor  was 
reached  or  the  chain  disappeared  into  the  bottom.  The  continuity  cable  was  checked  visually  for  proper 
attachment  to  chain  links  and  anodes.  Any  anodes  found  were  measured  and  the  dimensions  of  the  remain¬ 
ing  zinc  was  recorded. 

3.0  INSPECTION  SUMMARY 

3.1  Evaluation  Criteria.  The  rationale  used  to  evaluate  the  condition  of  the  moorings  at  PWC  San  Diego 
is  as  follows: 

( 1 )  From  diver  measurements  of  chain  size,  determine  into  which  classification  the  mooring  falls; 

(2)  From  these  measurements,  determine  whether  the  mooring  is  in  good  condition  (>90%),  in  fair 
condition  and  should  be  downgraded  one  classification  080%),  or  in  poor  condition  and  not  to 
be  used  «80%); 

(3)  Compare  this  classification  with  the  facility's  required  classification  for  this  mooring; 

(4)  Note  reasons  why  a  particular  mooring  does  not  fulfill  the  requirements  of  any  DM-26  classi¬ 
fication. 

A  number  of  moorings  at  PWC  San  Diego  do  not  fit  standard  classifications.  Several  are  stake  pile 
moorings  (DM-6,  DM-8,  DM-9,  DM-G,  CM-1,  and  P-2)  which  cannot  be  placed  in  any  DM-26  classification. 
FM-19  and  FM-21  have  seven  legs  which  is  not  standard  in  DM-26.  No  estimates  of  the  overall  holding 
capacities  of  these  moorings  are  specified. 

3.2  Findings.  The  findings  of  the  fleet  mooring  inspection  conducted  at  PWC  San  Diego  are  generally 
satisfactory.  Twenty-three  moorings  were  inspected,  and  fourteen  were  in  satisfactory  condition.  Five  are 
recommended  for  downgrading,  and  four  have  been  determined  to  be  unsatisfactory  for  fleet  use.  A  sum¬ 
mary  of  the  inspection  results  is  contained  in  Table  1 . 

A  check  of  the  parts  list  provided  by  PWC  San  Diego  has  shown  that  die-lock  chain  is  used  in  conjunc¬ 
tion  with  cast  steel  chain  in  about  40%  of  the  moorings.  Paragraph  1. 2.2.2  of  MO  124  discourages  the  use 


of  this  type  of  chain  where  excessive  wear  or  abrasion  is  expected.  Furthermore,  different  types  of  chain 
should  not  be  joined  in  order  to  avoid  accelerated  galvanic  corrosion  that  may  occur  when  metals  of  dis¬ 
similar  composition  are  joined  underwater. 

The  estimated  cost  of  procuring  new  chain  assemblies  to  repair  moorings  with  worn  assemblies  is 
$279,100  (FY83  Dollars).  These  material  cost  estimates  were  taken  from  the  Fleet  Mooring  Maintenance 
Program  Procurement  Cost  Estimates  FY82  -  FY86.  The  costs  for  FY83  have  been  inflated  from  FY82 
data  by  using  the  March  1981  OSD  Escalation  Rate  Table  and  should  be  viewed  with  caution  since  these 
inflation  factors  could  be  low.  This  cost  estimate  is  for  material  procurement  only  and  does  not  include 
shipping  or  labor  costs.  A  breakdown  of  each  mooring  and  its  repair/overhaul  cost  is  contained  in  Table  2. 

4.0  MOORING  MAINTENANCE  RECOMMENDATIONS 

4.1  An  engineering  evaluation  based  on  the  inspection  data  gathered  by  the  inspection  team  has  yielded 
the  following  recommendations. 

•  CM-1 :  The  anchor  for  this  mooring  was  reported  to  be  standing  upright  on  the  bottom.  Use  of 
this  mooring  should  be  discontinued  until  it  has  been  recovered  and  properly  relaid. 

•  DM-3:  The  mooring  chain  measured  >80%  of  original  wire  diameter.  This  mooring  should  be 
downgraded  from  a  Class  B  to  a  Class  C  fleet  mooring.  The  required  class  reported  by  PWC  San 
Diego  is  Class  D.  Therefore,  this  mooring  should  be  satisfactory  for  its  intended  use. 

•  DM-4:  Ground  leg  3  which  measured  <80%  of  original  wire  diameter  must  be  replaced  as  soon  as 
possible.  Use  of  this  mooring  should  be  discontinued  until  an  overhaul  is  completed. 

•  DM-5:  Ground  leg  3  measured  >80%  of  original  wire  diameter.  This  mooring  should  be  down¬ 
graded  from  a  Class  D  to  a  Class  E  fleet  mooring. 

•  DM-6:  The  riser  chain  measured  <80%.  Use  of  this  mooring  should  be  discontinued  until  the 
riser  assembly  is  replaced. 

•  DM-8:  The  riser  chain  measured  >80%  of  original  wire  diameter.  Normally  this  mooring  would  be 
downgraded  one  classification.  However,  it  does  not  fall  into  any  standard  classification  and  no 
estimate  of  its  holding  capacity  is  specified. 


•  FM-19:  Use  of  this  mooring  should  be  discontinued  until  the  sunken  boat  lying  on  its  ground 
legs  is  removed  and  mooring  is  overhauled  due  to  the  damaged  buoy. 

•  FM-21:  Ground  legs  4  and  7  measured  >80%  or  original  wire  diameter.  Normally  this  mooring 
would  be  downgraded  one  classification.  However,  it  does  not  fall  into  any  standard  classification 
and  no  estimate  of  its  holding  capacity  is  specified. 

•  FM-48:  The  mooring  chain  measured  >80%  or  original  wire  diameter.  Normally  this  mooring 
would  be  downgraded  one  classification.  However,  it  does  not  fall  into  any  standard  classification 
and  no  estimate  of  its  holding  capacity  is  specified. 

•  P-1:  The  riser  chain  and  ground  leg  1  measured  >80%  of  original  wire  diameter.  This  mooring 
should  be  downgraded  from  a  Class  C  to  a  Class  0  fleet  mooring. 

•  T-1 :  The  mooring  chain  measured  >80%  of  original  wire  diameter.  This  mooring  should  be  down¬ 
graded  from  a  Class  8  to  a  Class  C  fleet  mooring.  The  required  class  reported  by  PWC  San  Diego 
is  Class  E.  Therefore,  this  mooring  should  be  satisfactory  for  its  intended  use. 

•  T-2:  The  riser  chain  and  ground  leg  1  measured  >80%  of  original  wire  diameter.  This  mooring 
should  be  downgraded  from  a  Class  8  to  a  Class  C  fleet  mooring.  The  required  class  reported  by 
PWC  San  Diego  is  Class  E.  Therefore,  it  should  be  satisfactory  for  its  intended  use. 
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TABLE  1.  SAN  DIEGO  FLEET  MOORING  STATUS 


Current  Condition 

Mooring 

Number 

Good 

Fair 

(Downgrade) 

Poor 

(Unsat.  for 
fleet  use) 

Comments 

CM-I 

Unsatisfactory  anchor  orientation. 

DM-3 

Satisfactory  for  Class  C  use. 

OM-4 

Unsatisfactory  ground  leg. 

DM-5 

Ground  leg  worn;  downgrade  to  Class  E. 

DM-6 

Unsatisfactory  riser. 

DM-8 

Riser  chain  worn;  holding  capacity  unknown.  Severe 
crack  in  padeye  (16  inches  long/1  inch  deep). 

OM-9 

Satisfactory  condition;  holding  capacity  unknown. 

DM-11 

Satisfactory  for  Class  B  use. 

OM-G 

Satisfactory  condition;  holding  capacity  unknown. 

FM-19 

Unsatisfactory  condition;  sunken  boat  lying  on 
ground  legs. 

FM-20 

Satisfactory  for  Class  BB  use. 

FM-21 

Worn  ground  legs;  holding  capacity  unknown. 

FM-48 

Worn  riser  and  ground  legs:  holding  capacity  unknown. 

FM-49 

Satisfactory  for  Class  B  use. 

FM-50 

Satisfactory  for  Class  B  use. 

FM-51 

Satisfactory  for  Class  A  use. 

P-1 

Ground  legs  worn;  downgrade  to  Class  D. 

P-2 

Satisfactory  condition;  holding  capacity  unknown. 

T-1 

*/• 

Satisfactory  for  Class  C  use. 

T.2 

Satisfactory  for  Class  C  use. 

U.S.S.  DIXON 

Satisfactory  condition. 

U.S.S.  ELK  RIVER 

Satisfactory  condition. 

YFNB-5 

Satisfactory  condition. 

Vy. 


i 

TABLE  2.  REQUIRED  REPAIR/OVERHAUL  ESTIMATED  COSTS  (FY  83  Dollars) 


1 

Mooring  # 

Required  Repair 

Material  Cost 

J"  ■ 

DM-4 

Replace  Ground  Leg  Assembly  #3 

20,330 

!? 

DM-5 

Replace  Ground  Leg  Assembly  #3 

20,330 

If 

k  - 

DM-6 

Replace  Riser  Chain  Assembly 

11,510 

r  , 

«.  * 

DM-8 

Replace  Riser  Chain  Assembly 

11,510 

r«' 

FM-21 

Replace  Ground  Leg  Assemblies  #  4  and  7 

57,800 

FM-48 

Complete  Overhaul 

125,760 

P-1 

Replace  Riser  Assembly  and  Ground  Leg 

Assembly  #1 

31,760 

Total  $279,000 
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APPENDIX  A 


MOORING  INSPECTION  REPORTS 

The  data  presented  in  each  section  for  each  mooring  contains  all  the  information  obtained  by  the 
inspection  team.  Each  section  contains  three  parts;  (1)  inspection  results  and  recommendations;  (2)  a 
field  page  detailing  diver  measurements;  and  (3)  a  parts  list  provided  by  PWC  San  Diego  for  comparison 
with  diver  inspection  reports.  Diver-reported  ground  leg  orientation  was  not  considered  in  the  evaluation  of 
the  condition  of  each  mooring.  However,  in  extreme  cases  if  the  legs  are  not  correctly  orientated  this 
would  havd  significant  impact  on  the  holding  capacity  of  the  mooring. 


MOORING  CM-1  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

The  10  foot  diameter  peg-top  buoy  was  reported  to  have  severe  fender  deterioration.  Its  top  chain 
jewelry  was  reported  in  satisfactory  condition.  The  buoy  was  reported  to  have  a  3  foot  freeboard. 

Riser 


Diver  measurements  of  the  2  1/2  inch  riser  chain  verified  that  the  chain  was  in  good  condition 
(>  90%).  Divers  reported  seeing  a  clump  and  an  anchor  standing  up  on  the  bottom;  however,  they  observed 
no  connection  of  the  riser  chain  to  the  clump. 

Ground  Legs 

None. 

Conclusion/Recommendation 

Use  of  this  mooring  should  be  discontinued  until  it  is  recovered  and  reinstalled.  This  recommen¬ 
dation  was  not  reported  in  the  earlier  message  from  CHESDIV  because  a  complete  evaluation  of  the  inspec¬ 
tion  data  was  not  completed. 
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CHESNAVFACENGCOM  FP0-1-82(29) 


DATE:  30  NOVEMBER  1982 


Measured  Oepth/Oepth  to  Mean  Low  Water  Sprinys 


M. I' J.'  J  iJi  ■Jl  ■  »  1 1  ■  *  ■. 'VM  M 
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m 


_  _ C;^L  MOORING  tn 

.Xora.tlon:  South  Side  of  Nuclear  Pier 


—  -  -Material  Cost 
$12,292  .  _ 


History: 


1/6.^. 

5/16/66 

9/26/66 


_ Placed  as  CM  #1  _ 

Picked  Up  and  P.tlocated  ._ 
Reconditioned  and  Relaid 


/' 


r./. 


RISER  CHAIN  DETAILS 


_ _  _ _  Drum  Buoy  (Small)  W/Rubbing  Casting 

_ _ _ _ 2  1/2"  Detachable  Link  _ _ 

_ 2.  1/S."  I’A"  Link _ _  _ _ 

2  1/8"  Cast  Steal  Swivel 


27'--2'‘  C.S.  Riser  Chain 
2  1/4"  Detachable  Link 


_  _  _5,000;.-  Cone.  Block  _  _ 

_ ._c.  _ _  2V'  Detachable  Link 

_ ?!;  C.S.  Chain  (Single  Leg) 

....  .  .  .24;"  Detachable  Link 

. . 2_V'  N.T.G.  (A.J._Llnk) 

_  5,00Cv  Stockless  Anchor. 


-_Noce:  New  Material  has  been  used  to  recondition  ground  tackle--S/26/66 


V.  •'*. 
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MOORING  DM-3  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

This  12  foot  diameter,  painted  drum  buoy  with  wooden  fenders  was  reported  to  be  in  satisfactory 
condition.  Its  freeboard  was  reported  to  be  40  inches. 

Riser 

The  riser  was  found  to  consist  of  2  1/2  inch  chain  which  is  larger  than  the  2  inch  chain  specified  for 
a  class  D  mooring  in  DM-26.  Double  link  measurements  along  the  riser  chain  indicated  >80%  of  the  original 
wire  diameter  was  remaining.  Divers  reported  5  to  6  inch  thick  marine  growth  on  the  buoy  bottom  and  riser 
chain.  Significant  amounts  of  corrosion  were  observed  on  the  chain  by  divers.  The  ground  ring  was  located 
at  a  water  depth  of  32  feet. 

Ground  Legs 

All  three  of  the  ground  legs  (2  1/2  inch  chain)  were  reported  to  have  >80%  of  its  original  wire  diame¬ 
ter  remaining.  The  ground  legs  are  all  buried  within  thirty  feet  of  the  ground  ring.  All  three  legs  are  oriented 
within  a  130'’  sector  of  the  bottom. 

Conclusion/Recommendation 

Divers  measured  2  1/2  inch  mooring  chain,  which  indicates  a  Class  B  mooring,  according  to  DM-26. 
Records  indicate  San  Diego  uses  this  mooring  as  a  Class  D  fleet  mooring. 

The  chain  on  this  mooring  was  found  to  have  >80%  of  its  original  wire  diameter  remaining,  which 
normally  indicates  a  need  to  downgrade  the  mooring  by  one  class.  The  resulting  Class  C  is  still  higher  than 
the  Class  D  required  so  this  mooring  should  be  adequate  for  its  intended  use.  1 

2 


3 

ground  leg  orientation 

DATE:  30  NOVEMBER  1982 


MOORING  DM-3 
RISER  TYPE  -  CLASS  "D" 


3  LEGS 


LEG  “A”  DETAILS 

3"  Bending  Shackle 

2V‘  NACO  A.  .1.  Link 

2V'  Pear  Link 

2\"  Detachable  Link 

90*  —2"  C.  S.  Chain 

2>4"  Detachable  Link 

90'  —2'  C.  S.  Cliain 

2>4"  Detachable  Link 

2L"  Pear  Link 

3“  Bending  Shackle 

13,000#  IMP.  Stockless  Anchor 


:-;Ali.KIAL  LOST 
■32, 700 

U.G  ."B,"..pLTAi.lJi. 

3"  Blinding  Sn.ick’- 
2'.-.'*  Pear  Link 

CeLaci’.iibiC'  i  ink 

on'  --2“  C.  S. 

Del.dchiii) It*  I  I 

AO'  —2'  C.  S.  S.-.n 

kL"  .  i..: 

2’a‘‘  i’ear  [.ink 
2',"  flACO  A,  J. 

]j,O00//  IMP.  Sln.-kir-,', 


3"  Bending  Shackle 

2V'  NACO  A.  J.  Link 

2'4"  i’ear  Link 

2U"  Detachable  Link 

76'  —  2"  C.  S.  Chain 

2"  OoLachable  Link 

2L"  Pear  Link 

2*i"  Bending  Shackle 

13,000#  IMP.  Stockless  Anctior 


pisrii  a^iji  ill. TAILS 

Drom  Buoy  (Sinai  1)  '/»/ Ti.-ns  ion  - 
MACO  A.  .1.  1  ink 
27'  — 2.V'  C.S.  i<isci-  Chain 
2’-i"  Detachable  1.1  iik 
2V'  E.  Z.  Link 
2  9/lG"  Pear  Link 
3"  Bending  Sh.icklo 
4  3/4"  X  IB"  Li),  (jruund  liing 


HISTORY:  3/15/S5  New  Installation 

11/13/60  Reconditioned  and  Relairj 

2/12/64  Reconditioned  and  Relaid 

11/3/66  Reconditioned  and  Relaid 

4/3/74  Reconditioned  and  Relaid 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 
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MOORING  OM-4  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


w',‘ 

i 


Buoy 

The  10  foot  diameter,  painted  drum  buoy  with  30  inch  freeboard  was  found  to  be  in  satisfactory 
condition.  The  buoy  has  a  top  fender  but  lacks  a  chafing  rail. 

Riser 


The  2  1/2  inch  riser  chain  was  reported  to  be  in  good  condition.  The  ground  ring,  located  at  a  water 
depth  of  37  feet,  was  measured  with  calipers  and  found  to  be  in  good  condition. 


it 


i 


C 


Ground  Legs 

Ground  legs  1  and  2,  (2  inch  wire  diameter),  were  measured  and  reported  to  be  in  good  condition. 
Ground  leg  3  (2  1/4  inch  chain)  was  reported  to  have  severe  wear  and  was  badly  pitted  (>75%).  The  varia¬ 
tion  in  double  and  single  link  measurements  indicates  that  ground  leg  3  may  consist  of  segments  of  dif¬ 
ferent  sized  chain. 

Conclusion/Recommendation 

It  is  recommended  that  this  mooring  be  discontinued  for  fleet  use,  until  it  has  been  overhauled.  The 
basis  for  this  recommendation  is  the  double  link  measurement  found  on  ground  leg  3  which  indicated 
original  wire  diameter  remaining  to  be  <80%. 


1 


GROUND  LEG  ORIENTATION 


i 
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CHESNAVFACENGCOM  FP0-1-82(29) 


DATE:  30  NOVEMBER  1982 


MOORING  DM-4 

RISER  CHAIN  TYPE  -  CLASS  "D" 
3  LEGS 


LEG  “A”  DETAILS 

3  5/0"  NACO  A.  J.  Link 
2  9/16"  Pear  Link 
2'i"  Detachable  Link 
‘JO’  —  2"  C.  S.  Chain 
2V'  Detachable  Link 
90'  —  2"  C.  S.  Chain 
2h"  Detachable  Link 
2V'  Pear  Link 
2  3/4"  Bending  Shackle 
13,000jy  Stocklcss  Anchor 


LEG  "C"  OLTAILS 

3  5/0"  NACO  A.  J.  Link 
2  9/16"  Pear  Link 
2',"  Detachable  Link 
EU"  Pear  Link 
3"  Bending  Shackle 
13,000//  Stockless  Anchor 


MATERIAL  COL 
S32,400 

3  i./B"  NACO  A.  J.  Link 
2  9/iG"  Pear  Link 
n.-tariiablc  Link 

/)</  __  V"  l;.  I,. 

2'.,"  Dulachable  Link 
90’  -  2"  C.  S.  Cnain 

2’.,"  iJt'Ladiabie  Link 
()(j‘  ij.  s.  Chain 

n.-taciiahle  Lirtk 
2L"  P'-ar  l  ink 

2  ‘j/IV*  NACO  A.  J.  Link 
13,000//  Stockless  Anchor 

'1^ PJ-ii _CI tAlN  DETAILS 

r.ina  1 1  Omni  Buoy 
3"  UuLachable  Link 
2  9/16“  Pear  Link 
2'i"  Detachable  Link 

2  3/4"  "B"  &  "C"  Link 

3  5/8"  NACO  A.  J.  Link 

5"  X  15"  I.D.  Ground  Ring 


HISTORY:  3/18/55  through  11/2/66 

2/18/55  New  Installation 

4/6/60  Reconditioned  A  Relaid 

2/13/64  Reconditioned  a  Relaid 

11/2/66  Reconditioned  &  Relaid 

3/70  Overhauled  (fm  NAVFAC  9-11010) 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 


MOORING  DM-5  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

The  10  foot  diameter,  painted  drum  buoy  has  wooden  fenders  and  a  2  1/2  foot  freeboard.  The  general 
condition  of  the  buoy  was  found  to  be  satisfactory. 

Riser 

The  2  3/4  inch  riser  chain  was  inspected  and  found  to  be  in  good  condition. 

Ground  Legs 

Double  link  measurements  taken  on  the  2  inch  ground  leg  chains  show  good  conditions  for  ground  legs 
1  and  2.  Ground  leg  3  was  observed  to  have  >80%  of  the  original  wire  diameter  remaining.  The  anchor  on 
ground  leg  3  was  found  and  it  was  noted  by  divers  that  its  flukes  were  sticking  up  into  the  water  column. 

Conclusion/Recommendation 

It  was  determined  from  the  underwater  inspection  of  this  mooring  that  one  of  the  ground  legs  has 
worn  to  the  point  where  >80%  of  its  original  wire  diameter  is  remaining,  and  that  its  respective  anchor  was 
not  properly  oriented  into  the  seafloor.  Based  on  these  findings  it  is  recommended  that  this  mooring  be 
downgraded  from  a  Class  D  to  a  Class  E  fleet  mooring  until  it  is  overhauled  and  brought  up  to  DM-26 
specifications  for  a  Class  D  mooring. 
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CHESNAVFACENGCOM  FPO-1 -82(29) 


DATE:  30  NOVEMBER  1982 


MOORING  DM-5 


RISER  TYPE  -  CLASS  "D" 


.:..i  i.il  t...  -  I 
i  .i'/  ,  ‘'tUO 


RISES  CHAIN  DETAiLS 

Sinnll  Oriiu  Buoy 

2  3/4"  Dotachabic  l-ink 

2  9/16"  I'csar  Link 

2  3/4"  Docachable  [.ink 

16'-2  3/4"  C.S.  Sisor  Cluin 

2k."  Naco  A.J.  Link 

2  3/4"  Uondin};  Sliac l<  I  c 

4L"  X  18"  I.D.  Grn.iiKl  Kiiii-, 
W/3-2  3/4"  ncMidiii;.;  lili/ir  k  Ins 

2k^"  Neco  A  ,  J.  Link 
2V  Detachable  Link 
2*1."  Pear  Link 
2  3/4"  Bending  Shackios 
13,000  il  IMP.  Stonklc’ss  Anchor 


i.EC  "b" 

2'j"  N.nco  A  .  .J .  Link 
2'*,'  luj  l 

-  2”  r.;.. 

2'i."  i)i’  i  .'I'.:!.. :  ■  I  I  •  ■  ’  i  111' 

2\."  )>..-ar 

2*5"  m'.'ICO  a . . 

1 3 ,000  ii  iMj'.  M  :  1 . 

Li-.C  "C"  i.  , 

2L"  ^:..co  A.  .  .  ;,.nk 
2*i"  Dcu.icii.it.  1  .•  i.ink 
b’  -  2"  C.S.  CA.iln 
2!i"  Uetaoiia!  i  •;  1  ^  .ik 
97'  -  2"  C.:;.  Ci...  in 

2-J'  Oc  C  Jcii.'i  L.  1  n 
2'i,"  i’c.ir  i.ir.i' 

2^"  Naco  A.J.  i ink 


HISTORY:  3-21-33 
4-4-60 
1-27-64 
1-l-bl 
3-70 


N<?w  Installation 
Reconditioned  .nnd 
Reconditioned  and 
Reconditioned  and 
Overliauied 


13,000  i 

Rel.'i  id 
U<*I  ;i  id 
Rel  .lid 


i-ii  C..' kl  fS  s  Im. 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 
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MOORING  DM-6  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

This  12  foot  diameter  peg-top  buoy  with  a  3  foot  freeboard  was  reported  to  have  medium  rusting  and 
light  pitting.  A  timber  chafing  rail  and  two  fenders  were  observed  and  the  lower  fender  was  reported  to 
have  been  damaged.  Eight  to  nine  inch  thick  marine  growth  was  reported  by  divers  on  the  bottom  of  the 
buoy. 

Riser 


The  2  3/4  inch  riser  chain  was  reported  by  divers  to  have  <80%  of  its  original  wire  diameter  remaining. 
Marine  growth  eight  to  nine  inches  thick  was  observed  along  the  riser;  growth  stops  5  feet  above  the  bot¬ 
tom.  The  riser  chain  was  observed  to  be  slack  on  the  bottom  for  about  15  feet  before  burying  in  the  mud. 

Ground  Legs 

None. 

Conclusion/Recommendation 

Resulting  from  <80%  measurements  found  on  the  riser  chain  it  is  recommended  that  use  of  this 
mooring  be  discontinued  until  an  overhaul  occurs. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE:  30  NOVEMBER  1982 


Established  7-30-76 
Stake  Pile  40'  12"  "H"  Beam 


Riser 

3  5/8"  NACO 
2  3/4"  "B"  &  "C"  link 
2  3/4"  Detachable  link 
34'  2  3/4"  C.S.  Chair  riser 
2  3/4"  Detachable  link 
2  9/16"  Pear  link 
3"  Detachable  link 
MK  II  Peg  top  buoy 

No  Back  up  leg 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 


MOORING  OM-8  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

This  12  foot  diameter  peg-top  buoy  with  a  3  foot  freeboard  was  observed  to  have  a  severe  crack  (16 
inches  long/1  inch  deep)  in  its  top  padeye.  The  buoy  was  equipped  with  a  wooden  chafing  rail  and  two 
fenders.  The  top  fender  appeared  to  be  in  satisfactory  condition  and  the  fender  at  the  waterline  was  begin¬ 
ning  to  deteriorate.  Light  pitting  was  reported  on  the  buoy. 

Riser 

The  2  3/4  inch  riser  chain  was  measured  by  divers  and  found  to  have  >80%  of  its  original  wire  diame¬ 
ter  remaining.  The  chain  runs  from  the  buoy  to  the  bottom,  then  along  the  bottom  for  5  feet  to  where  it 
buries  in  the  sand.  An  H-pile  was  observed  sticking  3  feet  up  into  the  water  column  10  feet  away  from 
where  the  chain  is  buried.  No  back  up  leg  was  seen  by  the  divers. 

Ground  Legs 

None. 

Conclusion/Recommendation 

Double  link  measurements  indicate  the  remaining  wire  diameter  on  the  riser  chain  to  be  >80%  of  its 
original  wire  diameter.  Normally  this  mooring  would  be  downgraded  one  classification.  However,  it  does 
not  fall  into  any  standard  classification  and  no  estimate  of  its  holding  capacity  is  specified.  Immediate 
action  should  be  taken  to  repair  the  crack  in  the  buoy  top  padeye. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE;  30  NOVEMBER  1982 


Established  7-30-76 
Stake  Pile  50'  12"  "H"  Beam 


Mk  II  Peg  top  buoy 
3  5/8"  NACO 
2  3/4"  "B"  &  "C"  link 
2  3/4"  Detachable  link 
47'  2  3/4"  C.  S.  Chain  riser 
2  3/4"  Detachable  link 
3"  Detachable  link 

Back  up  Leg 

2  9/16"  Pear  link 
2  1/2"  Detachable  link 
90' 2  1/2"  D.L.  Chain 
2  1/2"  Detachable  link 
45'  2  1/2"  D.L.  Chain 
2  1/2"  Detachable  link 
2  9/16"  Pear  link 
20000#  Anchor 


'TTI 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 
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MOORING  OM-9  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

The  12  foot  diameter  peg-top  buoy  with  a  4  1/2  foot  freeboard  was  reported  to  be  in  satisfactory 
condition.  The  buoy  was  equipped  with  a  timber  chafing  rail  and  fenders  at  the  top  and  at  the  waterline. 

Riser 

The  2  3/4  inch  riser  chain  was  observed,  measured  with  calipers,  and  found  to  be  in  good  condition. 
Divers  sited  an  H-pile  sticking  6  feet  up  from  the  bottom. 

Ground  Legs 

None. 

Conclusion/Recommendation 

The  findings  of  the  underwater  inspection  indicate  that  this  mooring  is  in  satisfactory  condition  for 
fleet  use.  However,  it  does  not  fall  into  any  standard  classification  and  no  estimate  of  its  holding  capacity  is 
specified. 


CHESNAVFACENGCOM  FP0-1-82(29) 


A-20 


DATE:  30  NOVEMBER  1982 


MOORING  OM  H  INSPECTION  RESULTS  AND  '>c.  MMFNDATIONS 


Buoy 

The  painted  peg-top  buoy  with  a  12  foot  diameter  and  3  1/2  foot  freeboard  was  reported  to  be 
without  a  chafing  rail  and  was  observed  to  have  only  one  fender.  Four  to  five  inches  of  marine  growth  was 
reported.  The  general  condition  of  the  buoy  was  satisfactory. 

Riser 


The  2  3/4  inch  riser  chain  was  reported  to  be  in  good  condition.  Rings  of  4  1/2  inch  wire  diameter  are 
used  to  attach  the  riser  chain  and  all  three  of  the  ground  legs  to  the  ground  ring.  The  ground  ring  was 
located  at  a  water  depth  of  29  feet. 

Ground  Legs 

The  2  1/2  inch  ground  leg  chain  of  each  of  the  legs  was  reported  to  be  in  good  condition. 
Conclusion/Recommendation 

This  mooring  has  been  inspected  and  reported  as  satisfactory.  The  present  status  of  this  mooring  is 
Class  B  by  DM-26  specifications.  PWC  San  Diego  has  been  reporting  it  as  a  Class  D  fleet  mooring. 


GROUND  LEG  ORIENTATION 
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CHESNAVFACENGCOM  FPO-1 -82(29) 


DATE:  30  NOVEMBER  1982 


MOORING  DM-G  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 


The  12  foot  diameter  peg-top  buoy  with  a  3  foot  freeboard  was  reported  in  good  condition.  The  buoy 
was  equipped  with  a  wooden  chafing  rail  and  fenders  at  the  top  and  at  the  waterline. 

Riser 


The  2  1/2  inch  riser  chain  was  measured  with  calipers  and  reported  by  divers  to  be  in  good  condition. 
Ground  Legs 
None. 

Conclusion/Recommendation 

This  mooring  has  been  inspected  and  reported  as  satisfactory.  However,  it  does  not  fall  into  any 
standard  classification  and  no  estimate  of  its  holding  capacity  is  specified. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE:  30  NOVEMBER  1982 


MOORING  FM-19  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

The  12  foot  diameter  peg-top  buoy  was  reported  to  be  missing  90%  of  its  lower  fender.  A  4  foot  long, 
2  inch  deep  dent  was  reported  between  the  chafing  rail  and  the  top  fender.  The  top  fender  and  chafing  rail 
were  in  satisfactory  condition.  The  buoy  is  equipped  with  a  light  and  has  strips  of  reflective  tape  on  the 
sides  of  its  51  inch  freeboard. 

Riser 


The  2  3/4  inch  riser  chain  was  reported  by  divers  to  be  in  good  condition.  The  ground  ring  was  located 
at  a  water  depth  of  27  feet. 

Ground  Legs 

Measurements  were  taken  on  ground  leg  1  and  found  to  be  good.  The  remaining  6  ground  legs  were 
reported  inaccessible  by  divers,  because  there  was  a  sunken  boat  (approximately  56  feet  long)  lying  on  top 
of  them.  Divers  reported  that  the  connecting  hardware  on  the  ground  ring  was  pulled  to  one  side.  The 
ground  leg  chains  go  down  and  under  the  boat.  An  anode  was  observed  on  ground  leg  3. 

Conclusion/Recommendation 

A  complete  inspection  of  this  mooring  was  not  possible.  Use  of  the  mooring  should  be  discontinued 
until  the  boat  is  removed,  the  buoy  is  repaired,  and  the  mooring  chain  is  reinspected. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE:  30  NOVEMBER  1982 


RISER  CHAIN  UETAILS 


Peg  Top  Buoy  MK  2 
3  1/2"  Detach 
2  9/16"  Pear  Link 
2  1/2"  Detach 

20'  -  2  3/4"  Oielock  RJser  Chain 

2  3/4"  Detach 

3  1/4  "  BC  Link 

5  -  3  5/8“  NACO  Linki 

Ground  Ring  4  5/8“  x  15"  I.D. 


Leg  "A" 

20,000  LG  Stockless  Anchor 
3  1/4"  Chain  Shackle 
2  3/4"  BC  Link 
2  1/2"  Detachable  Link 
45'  -  2  1/2"  Oielock  Chain 
2  1/2"  Detachable  Link 
Zinc 

2  1/2"  Detachable  Link 

90'  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

Zinc 

2  1/2"  Detachable  Link 

90'  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

2  9/16"  Pear  Link 

Leg  "C" 

20,000  LB  Stockless  Anchor 

3  1/4"  A.J.  Link 
3"  Pear  Link 

2  1/2"  Detachable  Link 

45'  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

Zinc 

1/2"  Detachable  Link 
90'  -  2  1/2"  Cast  Steel  Chain 
2  1/2"  Detachable  Link 
Zinc 

2  1/2"  Detachable  Link 
90'  -  2  1/2"  Cast  Steel  Chain 
2  1/2"  Detachable  Link 
2  1/16"  Pear  Link 


Each  anchor  has  15'  '^tcibi  1  i /.l-: 
rtcldcd  to  crov.'n.  1  In.-  chunk  i' 
welded  at  30°  angli.-. 


Leg  "D" 

20,000  LB  Stockiest  Au'.iior 

3  1/4"  A.J.  Link 

3"  Pear  Link 

2  1/2"  Detachable  Link 

90'  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

Zinc 

2  1/2"  Detachable  Link 

45'  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

Zinc 

2  1/2"  Detachable  Link 

90'  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

2  9/16"  Pear  Link 

Leg  "D" 

20,000  LB  Stockless  Ane.Lor 

3  1/2"  A.J.  Link 
3"  Pear  Link 

2  1/2"  Detachable  Link 
45'  -  2  1/2"  Oielock  Chain 
2  1/2"  Detachable  Link 
Zinc 

2  1/2"  Detachable  Link 

90'  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

Zinc 

2  1/2"  Detachable  Link 

90'  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

Zinc 

2  1/2"  Detachable  Link 
2  g/lG"  Pear  Link 


77 


FM-19 


Chain  Details  (Continued) 


Leg  "E” 

20,000  LB  Stockless  Anchor 

3  1/4"  A.J.  Link 

3"  Pear  Link 

2  1/2"  Detachable  Link 

90*  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  L^nk 

Zinc  Annode 

2  1/2"  Detachable  Link 
90*  -  2  1/2"  Cast  Steel  Chain 
2  1/2"  Detachable  Link 
Zinc  Annode 

2  1/2"  Detachable  Link 

45'  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

2  9/16"  Pear  Link 

Leg  "F" 

20,000  LB  Stockless  Anchor 

3  1/4"  A.J.  Link 
3"  Pear  Link 

2  1/2"  Detachable  Link 
45'  -  2  1/2"  Cast  Steel  Chain 
2  1/2"  Detachable  Link 
Zinc  Annode 

2  1/2"  Detachable  Link 
90'  -  2  1/2"  Cast  Steel  Chain 
2  1/2"  Detachable  Link 
Zinc  Annode 

2  1/2"  Detachable  Link 
90'  -  2  1/2"  Cast  Steel  Chain 
2  1/2"  Detachable  Link 
2  9/16"  Pear  Link 


Leg  "G" 

20,000  LB  Stockless  Anchor 
3  3/8"  Bending  Shackle 
3"  Pear  Link 
2  1/2"  Detachable  L-ink 
90'  -  2  1/2"  Cast  Steel  Chain 
2  1/2"  Detachable  Link 
Zinc  Annode 

2  1/2“  Detachable  Link 

90'  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

Zinc  Annode 

2  1/2"  Detachable  Link 

45‘  -  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detachable  Link 

2  9/16"  Pear  Link 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 


MOORING  FM-20  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

This  16  foot  diameter  telephone-type  buoy  with  wooden  fenders  was  reported  to  be  in  satisfactory 
condition.  The  buoy  was  reported  to  be  rusting  lightly.  It  was  also  equipped  with  a  light.  Divers  noted 
seeing  a  plastic  tube  extending  from  the  bottom  of  the  buoy  to  the  mud  line. 

Riser 


None. 

Ground  Legs 

The  eight  ground  legs  were  inspected  and  measured  with  calipers  by  divers.  It  was  determined  that  all 
the  chain  is  in  good  condition. 

Conclusion/  Recommendation 

This  mooring  is  considered  it  to  be  in  satisfactory  condition. 
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CHESNAVFACENGCOM  FPO-1-a2(29) 


DATE:  30  NOVEMBER  1982 


Measured  Depth/Oepth  to  Mean  Low  Water  Springs 


MOORING  #20 


TELEPHONE  TYPE  -  CLASS  "BB" 


8  LEGS 


KiATERIAL  COST 
5.122,171 


Special  Equipment  -  1  -  50  Pair  i'ele.  Cable 

1  -  4"  PI. IS  Lie  Water  Line 


LEG  "A"  DETAILS 


3  h‘‘  Pear  Link 
3  >4"  Kenter  Shackle 
2  9/16"  Pear  Link 
2  Detachable  Link 
45'  —  2V'  D.l  .  Chain 
2  V'  Detachable  Link 
90'  —  2  D.L.  Chain 
2  V'  Detachable  Link 
90'  —  2V'  C.S.  Chain 
2  V‘  Detachable  Link 
2  V'  Pear  Link 

20,000#  Imp.  S Lockless  Anchor 


LEG  "C"  OETAll.S 

3  -L"  Poar  Link 
3  '4"  Kenter  Shackle 
2  9/16"  r-ar  Link 
2  Jj"  Detachable  Link 
45*  —  2  V  D.L.  Chain 
2  V'  Detachable  Link 
90'  —  2  V  O.L.  Chain 
2  V'  Detachable  Link 
5,000#  Cone.  Block 
90'  —  2  V  D.L,  Chain 
2  *2"  Detachable  Link 

2  V'  Pear  Link 
25,000#  Cone.  Block 

LEG  "E"  DETAILS 

3  Pear  Link 

3"  Detachable  Link 
2  9/16"  Pear  Link 
2  4"  Detachable  Link 
45'  —  2  4"  O.L,  Chain 
2  4"  Detachable  Link 
90'  -  2  4"  O.L.  Chain 
2  4"  Detachable  Link 
5,000#  Cone.  Block 


1-J'l  J.'.yAlLA 

3  4"  Pear  Link 
3  4"  KenLor  Shackle 
2  9/10"  Pear  Link 
2  4"  DeLachable  Link 
45'  -  C.S.  Ch.iin 

2  lK;L.ichable  Link 
90'  —  2  4"  D.L.  Chain 
2  '2"  Detachable  Link 
5,000#  Cone.  Block 
90'  --24‘'  D.L.  Chain 
2  4"  Detachable  Link 

2  Pear  Link 

20,000#  Imp.  Stockless  Anchor 
l.EG  "D"  DETAILS 

3  4"  Pear  Link 

3  4"  Kenter  Shackle 
2  9/16"  Pear  Link 
2  4"  Detachable  Link 
45’  —2  4"  C.S.  Chain 
2  4"  Detachable  Link 
90'  --  2  4"  D.L.  Chain 
2  '-j"  Detachable  Link 
5,000#  Cone.  Block 
90'  2  V’  D.L.  Chain 

2  4"  Detachable  Link 

2  N.T.G.  (A.J.  Link) 
25,000#  Imp.  Stockless  Anenor 

LEG  "F"  DETAILS 

3  4"  Pear  Link 

3  4"  Kenter  Shackle 
2  9/16"  Pear  Link 
2  4"  Detachable  Link 
45'  —  2  4"  C.S.  Chain 
2  4"  Detachable  Link 
90*  —  2  4"  C.S.  Chain 
2  4"  Detachable  Link 
5,000:/  Cone.  Block 


R- 
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y-y? 


'  «  "U  ■  W  ■  ', 


LEG  "1:"  DLiAI'l.S  Cv)n_Un;K^ 

90'  —  2  V‘  D.L.  Chain 
2  V'  Detachable  Link 

2  V'  Pear  Link 

3"  Bending  Shackle 

25,00011  Imp.  SEockless  Anchor 

LEG  "G”  DETAILS 

3  >4"  Pear  Link 

3  '4''  Kentcr  Shackle 
2  9/16"  Pear  Link  ' 

2  Jj"  Detachable  Link 
90'  —  2  V’  O.L.  Chain 
2  V'  Detachable  1. ink 
45'  —  2  V  O.L.  Chain 
5,000//  Cone.  Block 
90'  —  2  V  D.L.  Chain 
2  V'  Detachable  Link 
2  'i"  Pear  Link 
2  V'  N.T.G.  (A.J.  Link) 
25,000//  Imp  Stockless  Anchor 


'i  "i  "  ;  .  i  '.i  I.S  C::r.  ^ !  i',.:'-;! 

90'  2  V  C.S.  Ciif.in 

2  -'2"  Detachau'e  Lini; 

2  L."  Pear  Link 

20,000;'/  ii.ip.  9  L(.;.k'i  |•'.S  AiiCi  ■; 


LCG  "Jl';  0!  ion  S 

3  ',1"  I'nor  l.ink 
J  L"  KL-'fll:'!* 


—  r.  i ) .  i  i.;  .  :  i 

5,000//  Cnnt.. 

90'  —  2  V‘  I'.L.  Cl:.::; 
2  U"  Detacli.'bl f;  Lilli. 

2  !r"  Pear  Lir,i- 
20,000//  Imp.  S  L  jck  i 


HISTORY:  10/24/40 
1/21/48 
5/13/54 
6/15/61 
5/2/62 
6/0/63 
6/22/65 
10/17/67 
3/72 


Placed  as  M-15 

Reconditioned  and  Reinforced 
Recondi Lioned 
Renumber  as  M-22 
I'econdi  tioned 

Recondi tioned  and  Reinforced 
Reconditioned  and  Renumbered  to  M-20 
Reconditioned  and  Relaid 
Overhauled  (fm  NAVFAC  9-11010) 


HE' 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 


MOORING  FM-21  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

The  1 1  foot  diameter  peg-top  buoy,  painted  and  equipped  with  a  light,  was  inspected  and  found  to  be 
in  satisfactory  condition.  The  buoy  was  reported  as  having  a  3  1/2  foot  freeboard.  Light  rusting  was  reported 
to  be  present  on  the  top  hardware.  The  numbers  on  the  buoy  were  reported  as  being  "hardly  visible." 

Riser 


The  2  3/4  inch  chain  in  the  riser  was  found  to  be  in  good  condition.  The  ground  ring  was  located  at  a 
water  depth  of  31  feet  and  was  also  in  good  condition. 

Ground  Legs 

All  the  ground  legs  except  for  two  were  determined  by  divers  to  be  in  good  condition.  Those  two 
ground  legs  (numbers  4  and  7)  were  found  to  be  worn  to  the  point  that  >80%  of  their  original  wire  diam¬ 
eter  was  remaining.  All  of  the  legs  are  buried  within  50  feet  of  the  ground  ring. 

Conclusion/Recommendation 

Resulting  from  the  two  ground  legs  with  >80%  readings  it  is  recommended  that  this  mooring  be 
downgraded.  However,  this  mooring  does  not  fall  into  any  standard  classification  and  no  estimate  of  its 
holding  capacity  is  specified. 

2° 
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CHESNAVFACENGCOM  FPO-1 -82(29) 


DATE;  30  NOVEMBER  1982 


y.i  a  vi  r.' ri  fi  -r: r.  '■■. 'yj  vj-r.  f  •-. ^ ■-.  -^■' .'  ■^.  -i--.  ■-. 


i 

•  • 

t-  ,* 
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MOORING  #21 
RISER  TYPE  -  CLASS  "BB" 
7  LEGS 


LEG  "A"  DETAILS 


3  6/8"  NACO  Anchor  Joining  Link 
2  9/16"  Pear  Link 
2V'  Detachable  Link 
00'  —  2V'  C.  S.  Chain 
2V'  Detachable  Link 
45'  —  2V'  C.  S.  Chain 
2-'j"  Detachable  Link 
5,600  If  Concrete  Block 
90'  —  2V'  C.  S.  Chain 
2',"  Detachable  Link 
Pear  Link 

20,000  H  Stockless  Anchor 

LLGS  "B"  "C"  and  "D"  DLIAILS 

Identical  to  Leg  "A"  except  for 
large  2  9/16"  Pear  Links  in 
Jew  Harp 

LEGS  "L"  "F"  AMD  "G" 

Identical  to  Leg  "A"  except  for 
2'a"  X  2  3/4"  Anchor  Joining 
Link  in  Jews  Harp 

N_ED  MAIEf.IAJ. 

1  --  2  9/16"  Pear  Link 
RISER  CHAIN  DETAILS 

yofalffPe 

2  9/16“  Pear  Link 

2  3/4"  Detachable  Link 
20'  —  2  3/4  Die  Lock  Chain 
2  3/4"  Detachable  Link 

2  3/4"  "B"  and  "C"  Link 

3  5/3"  NACO  Anchor  Joining  Link 
S’-i"  X  18"  I.D.  Ground  Ring 


MATERIAL  COST 
5.122,203 


HISIOHY 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 
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MOORING  FM-48  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

This  1 1  foot  diameter,  painted  drum  buoy  with  a  five-foot  freeboard  and  two  wooden  fenders  was 
reported  in  satisfactory  condition.  One  to  six  inches  of  marine  growth  was  reported  by  divers  on  the 
bottom  of  the  buoy  and  along  the  riser  chain. 

Riser 


Double  link  measurements  taken  along  the  riser  chain  proved  the  chain  was  worn  to  just  below  90% 
of  its  original  wire  diameter  and  is  therefore  in  fair  condition.  The  ground  ring,  located  at  a  water  depth  of 
25  feet,  was  reported  in  good  condition. 

Ground  Legs 

The  2  1/2  inch  chain,  on  all  four  of  the  ground  legs,  was  reported  by  divers  to  be  worn  to  less  than 
90%  but  not  more  than  80%  of  its  original  wire  diameter  (fair  condition). 

Continuity  cable  and  anodes  were  observed  by  divers  on  only  two  of  the  four  ground  legs. 

Conclusion/Recommendation 

Resulting  from  double  link  chain  measurements  of  >80%,  it  is  recommended  that  this  mooring  be 
downgraded.  However,  this  mooring  does  not  fall  into  any  standard  classification  and  no  estimate  of  its 
holding  capacity  is  specified. 


GROUND  LEG  ORIENTATION 
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CHESNAVFACENGCOM  FPO-1 -82(29) 


DATE:  30  NOVEMBER  1982 


80UY  #48  RISER  TYPE 


LEG  "A” 


20K  Anchor 

2-lA'  Detach  to  the  Anchor 
2  -  90*  2-1/2"  Stud  Link  Chain  (Cast  Steel) 

1  -  45'  2-1/2"  Stud  Link  Chain  (Cast  Steel) 

2  Zinc  Anodes  w/3/4"  Galv.  Wire 

3  -  2-1/2"  Detaches 

LEGS  "B",  "C",  &  "D"  -  SAME  AS  LEG  "A" 

RISER 

1  Ground  Ring 
1  2-3/4"  Detach 

19  Ft  -  2-3/4"  Stud  Link  Chain  (Dielock) 

1  2-3/4"  Detach 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 


MOORING  FM-49  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

This  9  foot  diameter,  painted  telephone-type  buoy  with  two  wooden  fenders  was  reported  in  fair 
condition.  Bands  of  rust  bleeding  were  observed  on  the  buoy's  44  inch  freeboard.  The  buoy  is  equipped 
with  a  light. 

Riser 


None. 

Ground  Legs 

The  2  1/2  inch  chain  on  all  four  of  the  ground  legs  was  reported  in  good  condition  (>90%). 

Anodes  and  continuity  cables  were  observed  by  divers  on  three  of  the  four  ground  legs.  Underwater 
voltmeters  yielded  satisfactory  potential  readings  over  the  entire  mooring  system. 

Conclusion/Recommendation 

This  mooring  is  considered  to  be  in  satisfactory  condition. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE:  30  NOVEMBER  1982 


MOORING  #  49 


TELEPHONE  TYPE  -  CLASS  "B" 
4  LEGS 


MATERIAL  COST 
559,900 


LEG  "A"  DETAILS 

3?,"  NACO  A.  J.  Link 
2  9/16"  Pear  Link 


!«:■! 

24" 

45' 

24" 

90' 

24" 

5,0 

r: 

V.' 

90' 

24" 

24" 

24“ 

20. 

>•  * 

LEG 

1.  I  LJ 

"0"  DLl 

AH 

-  1  M 

-»  4 

i'i  ar  L 

I  !iL 

'/i  '» 

Bundi ng 

Si: 

:ackle 

2  '9/ 

If"  Pf.'. 

r  1. 

1  Ilk 

2‘," 

bit: 

'  Link 

90’ 

r  _ 

S .  C 1 1 '  1 1  n 

II 

nt-i.Kdi,! 

1.1 1: 

:  Li  nr. 

45' 

Vi  " 

'  / 

0. 

S.  Clurin 

•*1  11 

I'icl.U.h.i 

bit: 

'  Link 

—  2V'  C.  S.  Chain 
Detachable  Link 
“B"  Link 


LEjl  "C"  DETAILS 

3  Pear  Link 

2*3"  Bending  Shackle 

2  9/16"  Pear  Link 

2J3"  Detachable  Link 

45*  —  2V'  C.  S.  Chain 

2-'3''  Detachable  Link 

90'  -  2Js"  C.  S.  Chain 

2'-,"  Detachable  Link 

5,000  Cone.  Block 

90'  —  24"  C,  S.  Chain 

2’;."  Detachable  Link 

2  9/16"  Pear  Link 

24"  Anchor  Joining  Link 

20,000  #  IMP  Stockless  Anchor 


5,000  t  Cuiu..  Block 
<10 •  —  2V’  C.  S.  Citain 
24"  Link 

O/l!"  i’tMi-  Link 
2'.."  Aiu.liur  .in ining  Link 
20,000  ;/IMf'  Stuckless  Anc.-.f-r 

LEG  "O';  DETAIL^ 

3  Pnar  Link 

2’,"  be.nfling  Shackle 

2  9/ lb"  Pear  Link 

2’.."  Detachable  Link 

90'  —  2V‘  C.  S.  Chain 

2o"  Detachable  Link 

45'  —  2V’  D.  L.  Chain 

?4"  ni'tachablo  Link 

50OC0  li  Cone.  Block 

90’  --  2V'  C.  S.  Chain 

24"  OefiK.h.ible  Link 

2  9/ lb"  Pear  Link 

2-'i"  Anchor  Joining  Link 

20,000  />IMP  Stockless  Anchor 


HISTORY:  2/16/42  Placed  as  Hoorinej  45 

5/5/43  Relocated  as  Mooring  49 

3/13/53  Renewed  Chain  and  Strengthened 

8/15/55  Reconditioned  and  Relocated 

11/5/59  Reconditioned  and  Relaid 

6/2/64  Renewed  Chain,  Changed  to  r{?l(phooe  Type  and  Roloca 

4/17/67  Reconditioned  .iikI  Ri-laid 

12/22/69  Recond  i  tiuni-J  and  Ri*).jid 

3/3/73  Picked  up  and  Rclaid 

11/4/75  Tor  Dredging 

4/76  Overhaulfii  (for  OAVTAC  9-11010) 

THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PVTC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 
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MOORING  FM-50  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

This  12  foot  diameter  drum  buoy,  with  a  3  foot  freeboard  and  wooden  fenders,  was  inspected  and 
determined  to  be  in  satisfactory  condition. 

Riser 


The  2  1/2  inch  riser  chain  was  measured  by  divers  and  reported  in  good  condition  (>90%).  The 
ground  ring,  located  at  a  water  depth  of  33  feet,  was  covered  with  mud  and  was  reported  to  be  in  good 
condition. 

Ground  Legs 

The  visible  ground  leg  chain  was  measured  and  reported  by  divers  to  be  in  good  condition.  The  ground 
legs  are  buried  in  the  mud  within  30  feet  of  the  ground  ring. 

The  cathodic  protection  system  was  working  satisfactorily  (determined  by  voltmeter  readings).  Divers 
reported  seeing  continuity  cable  on  the  ground  legs,  starting  at  the  first  regular  chain  link.  No  anodes 
were  observed. 

Conclusion/Recommendation 

This  mooring,  as  a  Class  B  fleet  mooring,  has  been  found  to  be  in  satisfactory  condition. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE:  30  NOVEMBER  1982 


Measured  Oepth/Depth  to  Mean  Low  Water  Springs 


%  *- 


FM  -  50 


'  Installed  5  AUGUST  1982 


RISER  DETAILS 


Mk  2  Peg  Top  Buoy 
3  5/8"  NACO  Towing  Link 
2  9/16"  Pear  Link 
2  1/2"  Detach 
28'  2  3/4"  Oielock  Chain 
2  1/2"  Detach 

2  9/16"  Pear  Link 

3  5/8"  NACO  Joining  Link 
GROUND  RING 


LEG  A. 


AND  C 


3  5/8"  NACO  Joining  Link 
2  9/16"  Pear  Link 
21/2"  Detach 

1  Shot  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detach 
ZINC  ANODE 

2  1/2"  Deuch 

1/2  Shot  2  1/2"  Cast  Steel  Chain 
2  1/2"  Detach 
ZIMC  ANODE 
2  1/2"  Detach 

1  Shot  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detach 

2  9/16"  Pear  Link  • 

20*000#  Anchor 


LEG  D 

3  5/8"  NACO  Joining  Link 

2  9/16"  Pear  Link 

2  1/2"  Detach 

1/2  Shot  Cast  Steel  Chain 

2  1/2"  Detach 

ZINC  ANODE 

2  1/2"  Detach 

1  Shot  Cast  Steel  Chain 

2  1/2"  Detach 
ZINC  ANODE 

2  1/2"  Detach 

1  Shot  Cast  Steel  Chain 

2  1/2"  Detach 

2  9/16"  Pear  Link 
20,000#  Anchor 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 
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MOORING  FM-51  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


This  12  foot  diameter  drum  buoy  with  34  inch  freeboard  was  reported  in  exceilent/new  condition. 
The  buoy  is  equipped  with  wooden  fenders  at  the  top  and  at  the  waterline;  both  are  in  satisfactory  con¬ 
dition. 


The  2  3/4  inch  riser  chain  was  reported  by  divers  in  good  condition  (>90%).  The  ground  ring  located 
on  the  bottom  at  a  depth  of  42  feet  was  in  good  condition. 

Ground  Legs 

Double  link  measurements  taken  along  the  ground  leg  chain  were  greater  than  90%  for  all  three  of  the 
ground  legs.  All  three  legs  bury  in  the  mud  10  feet  from  the  ground  ring. 

Underwater  voltmeter  readings  taken  over  the  entire  mooring  indicated  that  the  cathodic  protection 
system  was  intact.  Divers  reported  seeing  no  anodes  and  continuity  cable  on  only  two  of  the  three  legs. 

Conclusion/Recommendation 

This  mooring,  as  a  Class  A  fleet  mooring,  has  been  found  in  satisfactory  condition. 


GROUND  LEG  ORIENTATION 


CHESNAVFACENGCOM  FP0-1-82(29) 


DATE;  30  NOVEMBER  1982 


WATER  DEPTH:  *  43  Vj?  TYPE  MOORINfi:  RISER  O  TELEPHONE  ANCHOR  SIZEn-YPE:  Mr  BUOY  TYPE 


Visibility  /  ^  D  ■  depth  Nl  •»  not  inspected,  inaccessible 


FM-5i 


Installed  10  August  1982 


r-  >•  •: 


LEG  A 


RISER  DETAILS 

MK  2  Peg  Top  Buoy 
2  3/4  “  Detach 

2  9/16“  Pear  Link 
21/2"  Detach 

28*  2  3/4“  Di clock  Chain 
B  &  C  Link 

3  5/8"  NACO  Joining  Link 
Ground  Ring 


3  5/8"  NACO  Joining  Link 
2  9/16"  Pear  Link 
2  1/2“  Detach 

1  Shot  2  1/2"  Cast  Steel  Chain 
21/2"  Detach 

Zinc  Anode 

2  1/2"  Detach 

1/2  Shot  2  1/2"  Cast  Steel  Chain 
2  1/2"  Detach 
Zinc  Anode 
2  1/2"  Detach 

1  Shot  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detach 

2  1/16"  Pear  Link 

3  5/8"  NACO  Joining  Link 

20,000  LB.  Anchor  with  Stabilizer 


LEG  C 

3  5/8"  NACO  Joini.  L,.,. 
2  9/lC"  Pear  Link 
2  1/2"  Detacn 
1/2  Shot  Cast  Stc  : 

2  1/2"  Detach 
Zinc  Anode 
2  1/2"  Detacn 

1  Shot  2  1/2"  Cast  Stc-. 

2  1/2"  Detacn 
Zinc  Anode 
21/2"  Detach 

1  Shot  2  1/2"  Cast  Steel 

2  1/2"  Detach 

2  9/16"  Pear  Link 

3  5/8"  NACO  Joining  Link 
20,000  LB.  Anchor  w/StoO 


'  *  - 

Cast 

wC  .  • 

■V- 

.*  V.  -- 

Cast 

Steel  C...  . 

LEG  B 

3  5/8"  NACO  Joining  Link 
2  9/16"  Pear  Link 
2  1/2"  Detach 

1  Shot  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detach 
Zinc  Anode 

2  1/2"  Detach 

1/2  Shot  2  1/2"  Cast  Steel  Chain 
2  1/2“  Detach 
Zinc  Anode 

1  Shot  2  1/2"  Cast  Steel  Chain 

2  1/2"  Detach 
B  Link 

C  Link 
Shackle 

30,000  LB.  Anchor  with  Stabilizer 


LEG  0 

3  5/8"  NACO  Joining  Link 
2  9/16"  Pear  Link 
2  1/2"  Detach 

1  Shot  2  1/2"  Cast  Steel  C- 

2  1/2"  Detach 
Zinc  Anode 

2  1/2"  DeUch 

1/2  Shot  2  1/2"  Cast  Steel 
2  1/2"  Detach 
Zinc  Anode 

1  Shot  2  1/2"  Cast  Steel  Cr 

2  1/2"  DeUch 

2  9/16"  Pear  Link 

3  2  3/4"  Links  • ,  - 

B  Link  !  ■ 

C  Link 

Shackle 

30,000  LB.  Anchor  w/Stabili 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 
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A-50 


MOORING  P-1  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

This  9  foot  diameter  drum  buoy,  with  a  44  inch  freeboard  and  two  wooden  fenders,  was  reported  in 
satisfactory  conditon.  Some  rust  pitting  was  reported  on  the  buoy  sides.  Three  to  six  inches  of  marine 
growth  was  observed  on  the  buoy  bottom  and  along  the  riser  chain. 

Riser 


The  2  3/4  inch  riser  chain,  (2  1/4  inch  chain  is  specified  by  DM-26  for  Class  C  moorings),  was  reported 
to  have  worn  to  the  point  where  >80%  of  its  original  wire  diameter  is  remaining.  The  ground  ring,  located 
at  a  water  depth  of  25  feet,  was  reported  as  having  >80%  measurements  also. 

Ground  Legs 

Ground  leg  1  was  reported  by  divers  to  have  >80%  double  link  measurements.  The  other  two  ground 
legs  were  reported  in  good  condition  (>90%).  The  parts  list  for  this  mooring  indicates  the  existence  of  a 
backstay  leg;  however,  divers  noted  only  an  extra  detachable  link  and  pear  link  on  the  ground  ring  but  no 
leg  was  observed. 

Conclusion/Recommendation 

Resulting  from  the  >80%  double-link  measurements  found  on  ground  leg  1,  it  is  recommended  that 
this  mooring  be  downgraded  from  a  Class  C  to  a  Class  D  fleet  mooring  until  it  is  overhauled. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE;  30  NOVEMBER  1982 


^  f 


u^i  ■.tu’v  vvwwwwa~i.w.'\^i  h.-. 


I 

t-. 

f  •. 


I 


MOORING  P-1 

RISER  TYPE  -  CLASS  "C" 
4  LEGS 


HATfRIAI.  COST 
C40,C31 


LEG  "A"  DETAILS 

3  b/0"  NACO  A.  .).  Link 
2  9/16"  Pear  Link 
2V’  Detachable  Link 
90'  —  2V'  C.  S.  Cliain^ 

2V'  Detachable  Link 

2  9/16"  Pear  Link 
2V'  F.  Z.  A.  J.  Link 
16,000  II  Stoc.kless  Ain,lior 

LEG  "e"(MA^N  HOLDING) 

3  5/8"  NACO  A.  J.  Link 
2  9/16"  Pear  Link 

2’a"  Detachable  Link 

15'  —  2V'  C.  S.  Chain 

2^j"  Detachable  Link 

90'  —  2  7/16"  C.  S.  Cliain 

2'/'  Detachable  Link 

Zi,"  Pear  Link 

20,000  S  Stockless  Anchor 


Pi  SLR  pLXA_I_L 
f‘K  !  I'efj  Top  fieoy 


;9 

'  -- 

2  3/4"  C. 

S .  L  lifi  i  n 

p 

3/4" 

Detaciiah  id 

'  1.  ink 

'J 

£. 

3/4" 

"B"  i  "C" 

!  ird'- 

'i 

S/A" 

MACD  A. 

1  in'; 

r\ 

■*  / 

"  X 

15"  t\v 

'idii'l  ,.i,i 

Ills  :n;(Y 


7/PD/.1D  Placed 

•H/kG/63  Recono  I  L  ; or.ed  and  i'dl 
L/l(>/SfJ  Rc'cond 'i  1 1  f.Ticd  .md  '■'i-i 
h/l^i/b]  Recond  i  L  ione-.i  and 
6/2/C5  Recondi  tioi.ed  and 
4/23/75  Rtcondi  t : coed  and  iiei 


LEG  "C"  DETAILS 

3  5/8"  NACO  A.  J.  Link 
2  9/16"  Pear  Link 
2*,"  Detachable  Link 
70'  —  2V'  C.  S.  Chain 
2^"  Detachable  Link 

2  9/16"  Pear  Link 
2V‘  A.  J.  Link 

15,000  #  Stockless  Anchor 

LEG  "0"  DETAILS 

3  5/8"  NACO  A.  J.  Link 
2  9/16"  Pear  Link 

Z-'i"  Detachable  Link 
7'  —  2V'  C.  S.  Chain 
2-V‘  C.  S.  "E"  Link 
2H"  NACO  Conn.  Link 
13,000  #  Stockless  Anchor 


i 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 


MOORING  P-2  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

This  9  foot  diameter,  painted  peg-top  buoy  was  reported  to  have  rust  bleeding  on  its  56  inch  freeboard 
and  was  equipped  with  two  wooden  fenders.  The  buoy  and  its  respective  hardware  were  reported  in  satis¬ 
factory  condition. 

Riser 


The  2  3/4  inch  riser  chain,  was  reported  by  divers  to  be  in  good  condition  (>90%).  Divers  did  not 
observe  a  back -stay  leg  as  indicated  in  the  parts  list.  The  riser  chain  immediately  above  the  mudline  was 
reported  being  shiny  and  clean  from  abrasion  with  the  bottom. 

An  H-pile  was  observed  by  divers  sticking  up  out  of  the  bottom,  10  feet  into  the  water  column. 
Conclusion/  Recommendation 

Resulting  from  consistently  satisfactory  measurements  taken  on  this  mooring,  it  is  recommended 
that  it  continue  to  be  used  by  the  fleet.  However,  this  mooring  does  not  fall  into  any  standard  classification 
and  no  estimate  of  its  holding  capacity  is  specified. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE:  30  NOVEMBER  1982 


December 


MOOR  IMG  P-?. 


Riser  50'  Stake  Pile  (W  12  x  120) 

3  5/8"  NACO  A.  J.  Link 
2  9/16"  Pear  Link 
2  3/4"  Detach 

42'  -  2  3/4"  Cast  Steel  Chain 
2  3/4"  Detach 
BC  Link 
2  3/4"  Detach 
MK-2  Peg  Top  Bouy 


Back-up  Leg  (Attached  to  NACO  A.  J.  Link) 

2  9/16"  Pear  Link 
2  1/2"  Detach 

90'  -  2  1/2“  Cast  Steel  Chain 
2  1/2"  Detach 

18,000  LB  Stockless  Anchor 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 


MOORING  T-1  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Buoy 

This  10  foot  diameter,  painted  drum  buoy  was  reported  to  be  riding  low  in  the  water  (18  inch  free¬ 
board).  Although  its  general  condition  was  found  to  be  satisfactory,  the  18  inch  freeboard  would  make  the 
watertight  integrity  of  the  buoy  suspect.  Two  to  four  inches  of  marine  growth  was  reported  on  the  bottom 
of  the  buoy  and  along  its  riser  chain. 

Riser 

The  2  1/2  inch  riser  chain  was  reported  by  divers  to  have  >80%  of  its  original  wire  diameter  remain¬ 
ing.  The  ground  ring  was  found  to  be  in  good  condition. 

Ground  Legs 

The  2  1/2  inch  ground  leg  chains  all  had  consistent  wire  diameter  measurements  of  >80%.  The  anchor 
for  ground  leg  2  was  observed  75  feet  from  the  ground  ring  with  its  flukes  up.  A  concrete  clump  was 
observed  on  shore  with  chain  running  into  the  water  in  the  direction  of  ground  leg  3;  however,  no  direct 
connection  was  evident.  The  last  5  or  6  links  on  all  of  the  ground  legs  are  shiny  from  abrasion. 

Conclusion/Recommendation 

Divers  measured  2  1/2  inch  mooring  chain,  which  indicates  a  Class  8  mooring  according  to  DM-26. 
Records  indicate  San  Diego  uses  this  mooring  as  a  Class  E  fleet  mooring. 

The  chain  on  this  mooring  was  found  to  have  >80%  of  its  original  wire  diameter  remaining,  which 
normally  indicates  a  need  to  downgrade  the  mooring  by  one  class.  The  resulting  Class  C  is  still  higher  than 
the  Class  E  required  so  this  mooring  should  be  adequate  for  its  intended  use. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE:  30  NOVEMBER  1982 


A-58 


MOORING  T-1 


RISER  TYPE  -  CLASS  "E" 

3  LEGS 

LEG  I  and  2  DETAILS 

Vi  shot  2V'  C.  S.  Chain 

25,000  if  IMP  Stockless  Anchor 

4  5/8  Ground  Rings  (for  U/W  Inspection) 

LEG  3  DETAILS  (BRIDLE)  ' 

Uj  shot  Zh"  C.  S.  Chain  Connectir.'i  to  Ground 
Rings  of  T-I  and  T-2 

RISER  CHAIN  DETAILS 

Drum  Buoy  (T-1) 

Plastic  Drum  Buoy  (T-2) 

24'— 2V'  C.  S.  Chain  (T-1) 

26’  —  2V'  C.  S.  Chain  (T-2) 

HISTORY 

9/75  Installed 
N0T_E 

No  Parts  List  available;  information  taken  from  PWC  Dwg  No.  2C338 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 


.*^1. 


MOORING  T-2  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


This  10  foot  diameter,  painted  drum  buoy  with  a  39  inch  freeboard  and  one  wooden  fender  at  the  top 
was  reported  to  be  in  satisfactory  condition. 


The  2  1/2  inch  cast  riser  chain  was  reported  by  divers  to  have  double  link  measurements  of  >80%.  The 
ground  ring  was  located  on  the  bottom  at  a  depth  of  32  feet  with  its  hardware  lying  on  top  of  it. 

Ground  Legs 

The  2  1/2  inch  cast  ground  leg  chains  were  reported  in  good  condition  except  for  ground  leg  1.  Ground 
leg  1  was  reported  as  having  a  >80%  double  link  measurement  at  its  wearpoint  on  the  bottom.  All  of  the 
ground  legs  are  buried  in  the  mud  approximately  15  feet  from  the  ground  ring. 

Conclusion/  Recommendation 

Divers  measured  2  1/2  inch  mooring  chain,  which  indicates  a  Class  B  mooring,  according  to  DM-26. 
Records  indicate  San  Diego  uses  this  mooring  as  a  Class  E  fleet  mooring. 

The  chain  on  this  mooring  was  found  to  have  >80%  of  its  original  wire  diameter  remaining,  which 
indicates  a  need  to  downgrade  the  mooring  by  one  class.  The  resulting  Class  C  is  still  higher  than  the  Class 
E  required  so  this  mooring  should  be  adequate  for  its  intended  use. 
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GROUND  LEG  ORIENTATION 


CHESNAVFACENGCOM  FPO-1-82(29) 


DATE:  30  NOVEMBER  1982 


MOORING  T-2 


Leg  1  and  2  Details 

1  1/2  shot  1  1/2"  C.  S.  Chain 

25,000  #  IMP  Stockless  Anchor 

4  5/8  Ground  Rings  (for  U/W  Inspection)  4/27/78 

Leg  3  Details  (Bridle) 

1  1/2  shot  2  1/2"  C.  S.  Chain  Connecting  to  Ground 
Rings  of  T-1  and  T-2 

Riser  Chain  Details 

Drum  Buoy  (T-1) 

Plastic  Drum  Buoy  (T-2) 

24' -2  1/2"  C.  S.  Chain  (T-1) 

26' -2  1/2"  C.  S.  Chain  (T-2) 

History 

9/75  Installed 

Note 

No  Parts  List  available;  information  taken  from  PWC  Dwg  No.  20338 


THIS  PARTS  LIST  HAS  BEEN  PROVIDED  BY  PWC  SAN  DIEGO 
FOR  COMPARISON  WITH  DIVER  INSPECTION  REPORTS. 


MOORING  U.S.S.  DIXON  INSPECTION  RESULTS  AND  RECOMMENDATIONS 
Ground  Legs 

The  four  mooring  legs  on  the  bow  of  the  mediterranean  mooring  U.S.S.  DIXON  were  inspected  and 
reported  by  divers  to  be  in  good  condition  (i.e.  >90%  readings  on  all  four  legs).  Legs  3  and  4  were  reported 
to  cross  over  each  other  twice. 

The  spring  lines,  on  the  stern  of  the  U.S.S.  DIXON,  have  been  reported  to  have  large  anchors  con¬ 
nected  to  them  instead  of  clumps. 

Conclusion/Recommendation 

This  mooring  is  satisfactory  for  fleet  use. 
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CHESNAVFACENGCOM  FPO-1 -82(29) 


DATE:  30  NOVEMBER  1982 


MOORING  U.S.S.  ELK  RIVER  INSPECTION  RESULTS  AND  RECOMMENDATIONS 

Ground  Legs 

Both  legs  of  the  Mediterranean  mooring  U.S.S.  ELK  RIVER  were  inspected  by  divers  and  reported 
to  be  in  good  condition  (>90%). 

Conclusion/Recommendation 

This  mooring  is  satisfactory  for  fleet  use. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE:  30  NOVEMBER  1982 


MOORING  YFNB-5  INSPECTION  RESULTS  AND  RECOMMENDATIONS 


Ground  Legs 

Heavy  marine  growth  was  reported  on  both  of  the  legs  of  the  YFNB-5  Mediterranean  mooring.  The 
legs  cross  over  each  other  at  a  depth  of  10  feet  and  are  reported  to  be  without  growth  in  this  area.  At  a 
depth  of  35  feet  the  chains  are  reported  to  be  shiny  from  abrasion  with  the  bottom.  Single  and  double 
link  measurements  along  the  mooring  chain  show  the  chain  to  be  in  good  condition  (>90%). 

Conclusion/Recommendation 

This  mooring  is  satisfactory  for  fleet  use. 
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CHESNAVFACENGCOM  FPO-1-82(29) 


DATE:  30  NOVEMBER  1982 


Painted  metal 
buoy  in  excellent 


peg-top  buoy  with  a  double  wooden  fender  at  the  top  and  a  single  fender  at  the  waterline.  An  example  of  a 
condition. 


Underside  of  FM-50;  note  connection  of  detachable  link  to  buoy  padeye 
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CHESNAVFACENGCOM  EPO  1  82(29) 


30  NOVEMBER  1982 


Diver  tnkini)  rlouhle  link  go/no  go  measurement  on  riser  chain  of  FM-51 .  Note  absence  of  growth  due  to  recent  installation 
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APPENDIX  C 

INSPECTION  LOG  AND  MESSAGES 


C-1 


SAN  DIEGO  LOG 


8/16/82  —  Met  with  Jim  Deuchars  at  P.W. 

Obtained  drawings  and  information 
—  Visited  Combat  Camera  to  arrange  for  photographer 
—  Divers  inspected  DM-3 

8/17/82  —  Divers  inspected  FM  48, 49,  50 , 51,  PI  and  P2 

8/18/82  —  Divers  redove  FM  50  and  51  for  photos,  inspected  FM  21  and  20,  and  redove  FM  48 

and  49 

8/19/82  —  Divers  inspected  DM  5,  6,  8  and  1 1  and  FM-19 

—  Bob  Hurt  and  I  contacted  each  ship  to  clear  for  diving  operations 

8/20/82  —  Divers  inspected  Mediterranean  mooringson  the  USS  Dixon,  YFNB-5  and  USS  Elk  River 

8/23/82  -  Divers  inspected  DM  4,  DM  9,  CM-1 ,  DM-G,  T-1 ,  and  T-2 

-  (Divers  replaced  the  X3  instrument  on  deperm  range) 

8/24/82  —  Divers  redove  DM -4 

—  Debriefed  PW 
—  Visited  supply  depot 

8/27/82  -  Visited  UCT-2,  at  Port  Hueneme 

-  Sorted  slides,  filled  out  travel  voucher 

-  Read  Seal  Beach  PEP 
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FROM.  CHESNAVFACENGCOn  WASHINGTON  1>C 
'TO. NAVSTA  SAN  »1E60  CA 


INFO  COnNAVFACENGCOn  ALCXANUKIA  VA 
PUC  SAN  DIEGO  CA 
UCT  TUO 

UNCLAS  //NllDOQ// 

SUBJ:  FLEET  HOOKING  INSPECTION;  SAN  MEGO 

1.  AS  PART  OF  THE  FLEET  HOORING  HAINTENANCE  PROGRAH-.  CHESDI'. 
SUPPORT  FROH  UCT-E-.  INSPECTED  FLEET  HOOKINGS  AT  SAN  DIEGO  FR 
AUG  aa.  RESULTS  OF  THIS  INSPECTION  SriOU  HOST  OF  ThE  HOOKING 


GOOD  CONDITION.  HOWEVER-.  DUE  TO  THE  NOKHAL  CYCLE  Of  CHAIN  D..^. 

ATION  AND  WEAR-.  SERVERAL  HOORINGS  .KEGuIRE  IHHEDIATE  ATTENTION- 
a.  INSPECTION  RESULTS  INDICATE  SERIOUS  WEAR  ON  TUO  HOORINGS.  DH-M 
AND  DH'b*  USE  OF  THESE  HOORINGS  SHOULD  BE  DISCONTINUED  UNTIL  AN 
OVER-HAUL  OCCURS. 

I 

3.  INSPECTION  RESULTS  ALSO  SHOW  SIGNIFICANT  WEAR  ON  EIGHT  HOORINGS- i 

^  USE  OF  THESE  HOORINGS  SHOULD  BE  AT  A  DOWNGRADED  CLASSIFICATION.  IN 
5 

THREE  CASES-.  Dn-3-.  T1  AND  Ta-.  THE  DOWNGRADED  CLASSIFICATION  IS  STILL  i 
3  > 

^  HIGHER  THAN  THE  REflUIRED  CLASSIFICATION  SO  THAT  THE  HOORINGS  SHOULD 
0  BE  ADEGUATE  FOR  ITS  INTENDED  USE.  IN  FOUR  C ASE_S_Dri - S.^FH^ ajti.  FH-^c  ■ 

OIS7H; 
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and  Pit  TlH&)^D.0  UNGRAD  CD  CLASSIFICATION  IS  LOUCR  THAN  THC  RCOUIRCy 

CLASSIFICATIiON  SO  THESE  MOORINGS  MAY  NOT  BE  ADEflUATC  FOR  THEIR 

INTENDED  USE  AND  SHOULD  BE  OVERHAULED  AS  SOON  AS  POSSIBLE-  THE  RC 

MAIMING  nOORINGt  DM-a-i  DOES  NOT  FALL  UNDER  A  STANDARD  Dn-2b  CLASSi 

FICATION.  THEREFORE-.  A  D0UN6RADE  IS  RECOr.nENDED  BUT  IT  IS  DIFFICJ 

TO  DETERMINE  A  REDUCED  CLASSIFICATION.  A  SEVERE  Cr.ACK  IN  THE  TOPS 

% 

BUOY  PADEYE  OF  DM-fi  UAS  ALSO  NOTED  DURING  THIS  INSPECTION  AND  SHOU 
BE  INVESTIGATED  IMMEDIATELY. 

M.  A  LARGE  SUNKEN  BOAT  UAS  DISCOVERED  ACROSS  THE  GROUND  LEG.  Or 
FM-n.  AS  A  RESULT  OF  A  PHONECON  STUN  M.  WALTER  AND  J.  DEuC.. 

17  SEP  42-.  CHESDIV  UNDERSTANDS  THIS  SITUATION  WILL  EE  CORkEC  .D- 
S.  A  SUMMARY  Of  SIGNIFICANT  FINDINGS  AND  RECOMMENDATIONS  IS  AS 
FOLLOWS: 


MOORING  FINDINGS 


CLASSIFICATION 


RECOMMENDATION 


DM-M 


•a  Ok 


DISCONTINUE  USE 


DM-b 


-a  Ok 


UNKNOWN 


DISCONTINUE  USE 


D«-3 


+aok 


DOWNGRADE  TO  'C 


*aQy. 


DOWNGRADE  TO  'C* 

_  JJN GJ?,A D E ,  JO..  C  *  _ 
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;  27Hlo0a 

m^Mf 

□ 

Dn- 

s 

FHOM.  4-aO?. 

0 

OOUNGRAOE 

TO 

•E' 

Fn- 

31 

,  TO:  ♦aox 

ee 

DOWNGRADE 

TO 

•c* 

rn- 

H6 

♦6  OH 

B 

DOUNGKADE 

TO 

•c* 

Pl 

•^ao:c 

c 

DOUNGRADE 

TO 

•D  ' 

»n- 

a 

ffiO*/. 

UNKNOWN 

DOWNGRADE 

SEVERE 

CRACK  ‘  * 

INVEITIGATE 

CRAC  K 

IN  PADEYE 

Fn- 

n 

SUNKEN 

BOAT 

RSnOVE  BOAT 

t>.  FOR  FURTHER  INFO  CONCERNING  THIS-  INSPECTION  .  CONTACT  E-i  :- 
n.  UALTER  AT  A/v  55a-3aai. 
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FROM.  CHESNAVFACENGCOn  UASHINGTON  DC 
^ONAVSTA  SAN  DIEGO  CA 
INFO  COriNAVFACENGCOn  ALEXANDRIA  VA 
UCT  TUO 

UESTNAVFACENGCOn  SAN  8KUN0  CA 
PUC  SAN  DIEGO  CA 
UNCLAS  //NllOQD// 

SUBJ:  FLEET  nOORING  INSPECTIONS 

1.  AS  PART  OF  THE  NAVFAC  FLEET  nOORING  HAINTENANCE  PROGRAH- 
CHESNAVFACENGCOn  WILL  INSPECT  THE  FLEET  nOORINGS  AT  SAN  DIEGO  i  Vli 
DIVER  SUPPORT  FROH  UCT  TUO.  E.I.C.  nS-  H.  WALTER-.  P-O-I.C-  ilUl  ■  .. 
UCT  TUO  WILL  ARRIVE  lb  AUG  32. 

.  CONCURRENCE  IS  ASSUHED  UNLESS  OTHERWISE  NOTIFIED.  POC  AT  THIS 
COnnAND  IS  HR.  JAHES  HCLAUGHLIN-.  A/V  2S6>3aai. 
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